Variability in imaging spectroscopy data
across aspen stands is due to differences in
genotype and foliar biochemistry.
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Multispectral and hyperspectral data
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Upper Midwest

Sampled and Imaged in 2009

e 33 Stands  * 391 unique genets

* 733 Trees  * 137 multi-ramet genets
. 19 Genets on mulnple AVIRIS pIXE|S (26)

3% Rocky Mountains

] Sampled and Imaged in 2010

‘vl * 39 Stands  * 132 unique genets

£ L *941Trees *57 multi-ramet genets
L'fﬂ * 31 Genets on multiple AVIRIS pixels (41)
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Foliar Nitrogen
-photsynthetic capacity

Highly variable in aspen:
1.13%-3.72%
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Condensed Tannins

-secondary metabolite
-variability not fully understood

0.20%-30.34%
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Broadleaf

s=kcll Foliar Lignin

-regulates liquid transport
-recalcitrant (decomposition)

1.47%-22.21%

1500
Wavelength (nm)

Strongly influence belowground processes
Affect soil microbes (decrease respiration)
Slow decomposition

Reduce N mineralization rates

Chelate metals
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Mapping Foliar Chemistry with AVIRIS
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Spectral variability between genets:

Structural components
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Are genets distinguishable by spectra?

Leaf traits correspond with traits related to belowground microbial function (and

therefore spectra)
Foliar and soil traits differ among genets, with foliar traits being more separable.
Genets can be discriminated on the basis of leaf traits alone, but accuracies are

much higher when using imaging spectroscopy.




Linkage to Soil Microbial Dynamics

* Biodiversity occurs at all levels of ecological
organization (community, species, genetic,
functional [chemical], etc.)

* Belowground processes:
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Linkage to Belowground Function
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lllumina bacterial sequencing
(pyrosequencing vs PLFA)
515f/806R primers

-next gen sequencing of soil microbes, bacterial/fungal DNA

NMS. : L -construct barcode of barcoded primers

3 axis explain ~ 95% variation . : :

ik bacterial cl -match sequences against a known library of organisms

N Khown bacterial classes -hundreds of species that are unknown (larger w/ finer taxon)
MRPP -unknown kingdom is very very small (<0.01%),

T=-3.45 -the percentage of unknown genus ID's is large (75%)
A=0.16 -we used class (35-40% unknown)

P =0.0016
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